Identification and characterization of a novel mammalian caspase with proapoptotic activity.
Caspases are essential proteases in programmed cell death and inflammation. Studies in murine and human cells have led to the characterization of 14 members of this enzyme family. Here we report the identification of caspase-15, a novel caspase that is expressed in various mammalian species including pig, dog, and cattle. The caspase-15 protein contains a catalytic domain with all amino acid residues critical for caspase activity and a prodomain that is predicted to fold into a pyrin domain structure, which is a unique feature among mammalian caspases. Recombinant porcine caspase-15 underwent autocatalytic processing into its subunits and cleaved both tetrapeptide caspase substrates and the apoptosis regulator protein Bid in vitro. Overexpression of caspase-15 in mammalian cells induced proenzyme maturation, cleavage of Bid, activation of caspase-3, and eventually cell death. Both the proteolytic and the pro-apoptotic activity of caspase-15 were abolished by mutation of the active site cysteine. Since a homolog of caspase-15 is absent in the human and the mouse genome, our results reveal an unexpected variability in the molecular apoptotic machinery of mammals.